Introduction
============

A comprehensive and systematic diagnostic process based on objective criteria is of particular importance for the treatment of mental disorders ([@B55]; [@B27]). Nevertheless, several studies have shown high rates of misdiagnoses in daily practice ([@B44]; [@B20]; [@B78]). Though patient factors, such as gender, are frequently assumed by clinicians to be a cause of misdiagnosis, in reality, among other factors, clinicians' diagnostic approach is a more prominent cause of misdiagnosis ([@B83]; [@B78]; [@B23]). The diagnostic process may involve subjective descriptions of the patient or may influence or be influenced by therapists' expectations ([@B45]; [@B57]; [@B48]). Clinicians may also tend toward looser interpretation and use of the diagnostic criteria of classification systems and might resort to other resources instead, such as their professional experiences or personal assumptions ([@B52]; [@B20]; [@B49]; [@B78]; [@B18]; [@B34]; [@B23]). As a result, in single diagnoses, clinicians tend to be more likely to make false-positive diagnoses over time, assigning a disorder label though not all required diagnostic criteria are fulfilled ([@B19]). Regarding comorbidity, the opposite tends to happen: the most salient diagnosis becomes diagnosed and comorbid disorders are missed ([@B32]).

Structured diagnostic interviews are recommended in clinical practice to safeguard against misdiagnosis due to clinician bias ([@B59]; [@B43]; [@B61]; [@B27]). Although interviews do help to reduce bias and misdiagnosis ([@B48]), clinicians rarely use such instruments in daily practice ([@B42]; [@B65], [@B64]; [@B19]). Therapists provided varying rationales for not using structured interviews: their clinical judgment is more useful (37%) and the length of the interviews (34%).

Diagnostic checklists provide an alternative to interviews and represent a compromise between clinicians' preference for less structured discussion and the inclusion of specific diagnostic criteria in the diagnostic process, enabling an evaluation process of higher reliability and validity than the status quo ([@B40]). Diagnostic checklists are beneficial in that they can assess diagnostic criteria without interfering with the clinician's rapport or interview approach. Thus, open clinical judgment (OCJ) is still possible, but in combination with the assurance that all criteria of a potential disorder are considered systematically and that non-conformity with the criteria of a diagnosis is consciously noted. There is evidence that diagnostic checklists can help to attain reliable diagnoses and to increase diagnostic accuracy ([@B12]; [@B15]; [@B2]; [@B50]; [@B68]).

However, accuracy of given diagnoses is only one essential component for a well-considered psychotherapy. Other important aspects are treatment planning, confidence with given diagnoses, and the estimation of therapy relevant patient characteristics ([@B17]; [@B58]; [@B8]; [@B20]; [@B49]). However, [@B77] showed that professionals tend to insist on their first clinical opinion and then search for confirming information. Assuming that different therapists have different underlying confirmation biases, therapeutic recommendations and estimations of patients' characteristics may vary when therapists do not use diagnostic tools to ensure a standardized consideration of all relevant aspects. In line with this, study results showed that neglecting diagnostic relevant information leads to inappropriate treatment planning ([@B26]; [@B54]). Furthermore, therapists suggest that the consideration of DSM criteria is not important for treatment planning ([@B82]) and that their clinical judgment is more useful than diagnostic tools ([@B19]). More recently, [@B81] pointed out in his systematic review that accurate diagnostics may have an impact on treatment recommendations.

Based on the assumption that the diagnostic process has an effect on treatment ([@B55]; [@B27]) and that an effective diagnostic process could improve treatment planning ([@B38]; [@B36]), one could assume that diagnostic checklists -- as effective diagnostic tools -- will promote accurate diagnostics and adequate treatment recommendations and estimation of patient characteristics compared to OCJ. Consequently, we hypothesized that the usage of diagnostic checklists influences diagnosticians' confidence with given diagnoses and other therapeutic aspects, such as taking patient characteristics or diagnosticians' appraisal of the subsequent psychotherapeutic process into consideration.

In addition to diagnostic methods, gender biases and their association with misdiagnoses of mental disorders became of scientific interest in the 1970s ([@B16]). Currently and historically, several diagnoses tend to be more prevalent in one gender, with a bias toward more prevalence in general in women ([@B4], [@B5]). Mental disorders with increased prevalence in one gender are of particular interest to psychiatrists and psychotherapists. Major Depressive Disorder (MDD), Generalized Anxiety Disorder (GAD), and Borderline Personality Disorder (BPD) have shown a greater prevalence in women ([@B7]; [@B75]; [@B53]; [@B60]), with some potential overdiagnosis.

[@B74] postulated that gender-biased mis- or over-diagnosis can occur on two levels: in relation to the application of the diagnostic criteria and/or related to the diagnostic criteria themselves. In line with this, some evidence indicates that a diagnostic category that is, in clinician's opinion, linked to a particular gender, is more likely to be given when the symptomatic behavior of the patient is concordant with traditional gender stereotypes ([@B63]; [@B22]; [@B28]). Clinicians tend to pathologize symptoms when there is a large gap between symptoms and traditional gender characteristics of a patient ([@B63]; [@B51]). For instance, [@B51] reports that emotional expressions in a depressive man or aggressive behavior in a depressive woman are not in line with traditional gender characteristics and are associated with misdiagnosis of MDD. According to these findings, [@B29] illustrated the effects of gender biases in a study on personality disorders. They showed that even if women fulfilled the diagnostic criteria for Antisocial Personality Disorder, clinicians more frequently diagnosed Histrionic Personality Disorder, despite non-fulfillment of the diagnostic criteria.

Assuming that therapists are aware of the connection between gender and prevalence, one could expect consistent gender biases in diagnostic decisions. However, evidence of the influence of gender stereotypes on diagnostic decisions is mixed ([@B1]; [@B35]; [@B66]; [@B39]; [@B37]). For example, therapists made significantly more MDD diagnoses when the described person in a case vignette was a woman in comparison to a man ([@B79]; [@B11]; [@B46]). However, other studies reported no effect of patient's gender in MDD ([@B37]; [@B47]; [@B21]; [@B44]). More generally, [@B31] found that women are no more likely to be given a mental health diagnosis than men. Additionally, a recent meta-analysis (Cwik et al., under review) of ours showed that patient's gender is not a causal factor for misdiagnoses of mental disorders when examining results across 22 studies.

The aim of the present study was to investigate two main questions. First, we wanted to investigate diagnostic accuracy when using diagnostic checklists for mental disorders as compared with OCJ. Additionally, we were interested in finding out to what extent the usage of checklists increases diagnosticians' confidence with given diagnoses. We hypothesized that clinicians' diagnostic accuracy and confidence would be higher when using checklists.

Secondly, this study aimed to investigate the relationship between misdiagnoses and patients' gender. Based on the results of our meta-analysis, one could assume that a diagnostic gender bias is absent when it is investigated in mental disorders in general, but present in specific mental disorders that are more frequent in females (e.g., MDD, GAD, BPD). Even in these disorders, we expected that patients' gender is not a cause of misdiagnosis or of different estimations of diagnosticians' confidence with given diagnoses.

Finally, we conducted an exploratory analysis of how the usage of checklists and patients' gender is associated with the following diagnostic aspects: clinicians' estimation of the severity of diagnoses, patients' motivation for treatment, expected number of treatment sessions until a significant improvement of symptoms, and clinicians' recommendation for therapeutic interventions.

Materials and Methods {#s1}
=====================

The Ethics Committee of the Ruhr-Universität Bochum approved the study. All participants gave their informed consent before they were able to start with the questionnaire.

Participants and Procedure
--------------------------

An invitation to the study was send out to mailing addresses of psychotherapists that were available by using the search functions of the Chamber of Psychotherapists in all federal states of Germany and of the "Deutsche Psychotherapeutenvereinigung" (German Association of Psychotherapists). In this email, participants received background information about the study and received a link to the online survey. The online survey was completed anonymously and participants could only proceed to the next questionnaire once all questions had been answered. A response of 834 invitees was achieved. Participants were randomly allocated to conditions. The exclusion rate was 359, due to incompletion of 357 (42.81%) diagnostic surveys and implausible information of two surveys, thus an effective response rate of *n* = 475 (56.95%) was achieved \[checklist (CL): *n* = 245 vs. OCJ: *n* = 230; female vignettes: *n* = 241 vs. male vignettes: *n* = 234\]. The exclusion of the incomplete surveys ensured that there was no missing data in the remaining 475 surveys. The data collection took place between April and August 2011.

Participants' mean age was 46.67 years (*SD* = 11.02), and 326 participants (68.8%) were women. The sample comprised 79.2% clinicians who had completed cognitive behavioral psychotherapy training, 22.5% who had completed training in analytic psychotherapy, and 24.6% who had completed another type of psychotherapeutic training (including gestalt, client-centered, systemic therapists). Of all psychotherapists, 75.4% had completed a single therapeutic training (e.g., only a training in CBT), 22.9% had completed two trainings (e.g., trainings in CBT and gestalt therapy), and 1.7% had completed three (e.g., trainings in CBT, gestalt therapy, and psychoanalysis) or more trainings. Overall, 82.9% of the participants worked in their own practice, with a mean of 16 years (*SD* = 10.13) of professional experience. When asked to rate their clinical experience in using the ICD-10 ([@B73]) and the DSM-IV-TR ([@B6]) (1 = "*no experience*" to 5 = "*very experienced")*, the participants rated their level of experience with ICD-10 higher (*M* = 4.37, *SD* = 0.71) than their experience with DSM-IV-TR (*M* = 2.53, *SD* = 1.09); there was a significant difference between experiences with both classification systems \[*t*(474) = -32.35, *p* \< 0.001\].

Materials
---------

### Case Vignettes

Each participant received an online survey with a cover letter and a link to the survey including three case vignettes (available as Supplementary Material). The case vignettes were constructed on the basis of DSM-IV-TR and were extended to include essential criteria for ICD-10, so that the underlying disorders could be unambiguously diagnosed according to both classification systems.

The first case vignette described a middle-aged patient with a severe episode of MDD. The vignette contained all information necessary to clearly diagnose a MDD episode without psychotic symptoms, according to DSM-IV-TR and ICD-10, except the criterion for suicidal behavior. The second vignette described a patient fulfilling criteria for GAD, based on a DSM-III case description ([@B62]). For this case vignette, we shortened the original description attuned to German culture and to DSM-IV-TR criteria. To ensure that participating therapists who usually use ICD-10 diagnostic criteria in their daily routine would be able to diagnose GAD, we added all required symptoms of ICD-10. The last vignette described a patient fulfilling all general criteria for a personality disorder according to DSM-IV-TR as well as seven required criteria of a BDP. It was based on a case description of [@B80].

To validate the diagnostic criteria of the underlying disorders, seven licensed psychotherapists reviewed all vignettes. All psychotherapists diagnosed the correct disorder without an additional (comorbid) diagnosis in each vignette.

### Diagnostic Questionnaire

All participants received the same diagnostic questionnaire. In this questionnaire, therapists were asked to diagnose the case vignettes. They were able to choose up to three options. One option of which was "*no disorder present.*" The other options were 12 listed diagnoses. In addition, therapists of both groups were asked how reliable they rated the selected diagnosis (0 = "*insufficient information*" to 100 = "*very reliable*").

Furthermore, therapists were asked to rate the assumed extent of mental, social and job-related impairment caused by the described symptoms (0 = "*mentally healthy*" to 100 = "*mentally ill*"), patients' motivation for a therapeutic treatment (0 = "*not at all motivated*" to 100 = "*highly motivated"*), and severity of the described disorder (1 = "*no mental disorder*" to 8 = "*severe mental disorder*"), and were asked to estimate how many treatment sessions would be needed until significant improvement could be expected. Finally, therapists were asked which therapeutic orientation for treatment they would advise.

### Diagnostic Checklists

Checklists were only presented to participants in the checklist condition. Initially, the checklists were not visible to participants. First participants had to choose and click on a diagnosis that determined the checklist they would be presented. For instance, if a participant decided for MDD and clicked on MDD diagnosis, the corresponding MDD checklist opened. Then the participant was able to verify the given diagnosis or to falsify it, switch to another diagnosis and receive the corresponding checklist (e.g., choosing Dysthymia diagnosis and receiving the checklist for Dysthymia).

The checklists listed particular keywords extracted from DSM-IV-TR criteria for each diagnosis. Subsequent to each symptom, participants had to decide whether the symptom was described or not. Finally, at the end of the checklist, participants had to decide whether the criteria were fulfilled.

Statistical Analysis
--------------------

Although participants were initially randomized, due to exclusion of incomplete 359 surveys, several between-group significant differences in demographic variables were observed. For the diagnostic procedure condition, significant between-group differences were observed several demographic variables. Significant group differences were observed in: age \[*t*(473) = -6.80; *p* \< 0.001\], professional experience \[*t*(473) = -5.60; *p* \< 0.001\], occupational setting \[*t*(473) = 4.17; *p* \< 0.001\], and therapeutic direction (behavior therapy) \[*t*(473) = -1.03; *p* = 0.034\]. For the gender condition, significant between-group differences were observed in age (\[*t*(473) = -4.86; *p* \< 0.001\], professional experience \[*t*(473) = -5.60; *p* \< 0.001\], occupational setting \[*t*(473) = 4.31; *p* \< 0.001\], and clinical practice in usage of ICD-10 \[*t*(473) = -2.65; *p* = 0.008\]). For all other demographic variables, no significant differences between groups were observed. These significant variables were used for the calculation of propensity scores (PS) for each condition: a PS for each participant for gender condition and another PS for diagnostic procedure condition. The PS were calculated using logistic regression with the respective conditions as dependent variables and the demographic variables showing significant differences between groups as independent variables ([@B56]; [@B25]; [@B10]; [@B71]; [@B9]).

Next, multinomial logistic regression analyses were performed for each case vignette, with each of the two conditions (diagnostic procedure and patients' gender) as independent variables and diagnostic decisions and treatment recommendations as dependent variables. Within each condition, the corresponding PS for that condition were used for weighting each participant's contribution, to control for significant group differences.

Additionally, multiple linear regression analyses were used to analyze the nature of correctly diagnosed cases within each case vignette after weighting for differences in demographic variables. The respective conditions (diagnostic procedure and patient's gender) were used as independent variables. Therapists' confidence of diagnosis, patients' motivation for treatment, severity of diagnosis and the expected number of treatment sessions were included as dependent variables. Furthermore, model fit and relative strength of associations between conditions and diagnostic decisions were assessed using Nagelkerke's *R*^2^ and Cohen's *f*^2^.

All results were Bonferroni-corrected for multiple comparisons. Data analysis was conducted using SPSS version 22.0 for Mac ([@B41]).

Results
=======

Diagnostic Decisions
--------------------

### Checklists and Diagnostic Decisions

As can be seen in **Table [1](#T1){ref-type="table"}**, results from the multinomial logistic regression analysis revealed that the usage of OCJ was significantly associated with making more false comorbid diagnoses in patients with MDD (*p* \< 0.005), GAD (*p* \< 0.001), and BPD (*p* \< 0.001), compared to making the correct diagnosis and to therapists using checklists. Furthermore, the usage of OCJ was also significantly associated with making false diagnoses in patients with GAD (*p* \< 0.001) and patients with BPD (*p* = 0.002), compared to making the correct diagnosis and to therapists using checklists.

###### 

Results of three multinomial logistic regression analyses associating usage of checklists and patients' gender with diagnostic decisions (reference category = correct diagnostic decision).

        Comparisons            Model fit index                                                                                                                              
  ----- ---------------------- -------------------------------- -------------------------------- ------------------------------- ------------ --------- ------------------- ------
  MDD   *OR*^a^ \[95% *CI*\]   *OR*^a^ \[95% *CI*\]             *OR*^a^ \[95% *CI*\]             X^2^(*df)*                      *p*          *N*       Nagelkerke *R*^2^   
        Procedure              **2.62 \[1.34 -- 5.10\]^∗^**     1.81 \[0.88 -- 3.75\]            **0.05 \[0.01 -- 0.21\]^∗∗^**   82.73 (12)   \<0.001   475                 0.19
        Gender                 1.89 \[1.01 -- 3.56\]            0.90 \[0.46 -- 1.78\]            0.88 \[0.42 -- 1.83\]                                                      
  GAD   *OR*^a^ \[95% *CI*\]   *OR*^a^ \[95% *CI*\]             *OR*^a^ \[95% *CI*\]             X^2^(*df)*                      *p*          *N*       Nagelkerke *R*^2^   
        Procedure              **5.34 \[2.68 -- 10.64\]^∗∗^**   **5.06 \[2.61 -- 9.83\]^∗∗^**    0.61 \[0.25 -- 1.42\]           96.39 (12)   \<0.001   475                 0.21
        Gender                 1.12 \[0.62 -- 2.04\]            0.70 \[0.39 -- 1.23\]            1.17 \[0.51 -- 2.67\]                                                      
  BPD   *OR*^a^ \[95% *CI*\]   *OR*^a^ \[95% *CI*\]             *OR*^a^ \[95% *CI*\]             X^2^(*df)*                      *p*          *N*       Nagelkerke *R*^2^   
        Procedure              **4.81 \[2.83 -- 8.17\]^∗∗^**    **5.01 \[1.82 -- 13.80\]^∗∗^**   1.33 \[0.73 -- 2.45\]           58.86 (12)   \<0.001   475                 0.13
        Gender                 1.42 \[0.87 -- 2.31\]            0.56 \[0.23 -- 1.35\]            0.98 \[0.53 -- 1.78\]                                                      

OR

, odds ratio; 95%

CI

, 95% confidence interval; MDD, Major Depressive Disorder; GAD, Generalized Anxiety Disorder; BPD, Borderline Personality Disorder; correct, correct diagnosis given; comorbid, correct diagnosis given with a false comorbid diagnosis; false, only false diagnosis/diagnoses given; no, no diagnosis/diagnoses given. Significant results are presented in bold letters and were all Bonferroni corrected:

∗

p

\< 0.016;

∗∗

p

\< 0.003.

a

Adjusted for significant differences demographic data by using propensity scores.

Contrary to our hypothesis that clinicians' diagnostic accuracy would be higher when using checklists, the usage of checklists was significantly associated with therapist's decision to refrain from making a diagnosis in the MDD case, compared to making correct diagnostic decisions and therapists using OCJ (*p* \< 0.001). This means that there were more false-negative diagnoses when using checklists compared to using OCJ.

### Patients' Gender and Diagnostic Decisions

To examine the association between patients' gender and diagnostic decisions, all three case vignettes were given to participants either in a male or in a female version. As indicated in **Table [1](#T1){ref-type="table"}**, there was no significant association between patients' gender and giving false comorbid diagnoses, false diagnoses or no diagnoses in patients with MDD, GAD, or BPD.

Treatment Recommendations
-------------------------

### Checklists and Therapists' Treatment Recommendations

With respect to treatment recommendations, there was no significant association between the diagnostic procedure and recommendations in the MDD and the GAD cases. Pertaining to the treatment recommendations in the BPD case, therapists who used checklists recommended significantly more frequently dialectic-behavioral therapy (DBT) as preferable therapy (*p* = 0.007) than psychotherapists in the OCJ condition (**Table [2](#T2){ref-type="table"}**).

###### 

Results of three multinomial logistic regression analyses associating usage of checklists and patients' gender with treatment recommendations (reference category = CBT/DBT).

        Comparisons            Model fit index                                                                                                            
  ----- ---------------------- ----------------------- ----------------------- ------------------------------- ------------ --------- ------------------- ------
  MDD   *OR*^a^ \[95% *CI*\]   *OR*^a^ \[95% *CI*\]    *OR*^a^ \[95% *CI*\]    X^2^(*df)*                      *p*          *N*       Nagelkerke *R*^2^   
        Procedure              0.87 \[0.33 -- 2.29\]   1.26 \[0.72 -- 2.19\]   0.96 \[0.58 -- 1.61\]           66.66 (12)   \<0.001   475                 0.15
        Gender                 0.83 \[0.32 -- 2.19\]   1.09 \[0.63 -- 1.89\]   1.16 \[0.69 -- 1.93\]                                                      
  GAD   *OR*^a^ \[95% *CI*\]   *OR*^a^ \[95% *CI*\]    *OR*^a^ \[95% *CI*\]    X^2^(*df)*                      *p*          *N*       Nagelkerke *R*^2^   
        Procedure              0.56 \[0.29 -- 1.11\]   1.06 \[0.58 -- 1.92\]   1.21 \[0.72 -- 2.02\]           56.84 (12)   \<0.001   475                 0.13
        Gender                 0.80 \[0.41 -- 1.56\]   1.49 \[0.81 -- 2.72\]   1.18 \[0.71 -- 1.97\]                                                      
  BPD   *OR*^a^ \[95% *CI*\]   *OR*^a^ \[95% *CI*\]    *OR*^a^ \[95% *CI*\]    X^2^(*df)*                      *p*          *N*       Nagelkerke *R*^2^   
        Procedure              1.11 \[0.58 -- 2.12\]   1.81 \[0.70 -- 3.55\]   **2.54 \[1.38 -- 4.70\]^∗∗^**   55.58 (12)   \<0.001   475                 0.13
        Gender                 0.85 \[0.44 -- 1.63\]   1.37 \[0.70 -- 2.67\]   0.83 \[0.47 -- 1.48\]                                                      

OR

, odds ratio; 95%

CI

, 95% confidence interval; MDD, Major Depressive Disorder; GAD, Generalized Anxiety Disorder; BPD, Borderline Personality Disorder; CBT, cognitive-behavioral therapies; CT, cognitive therapies; AT, analytic therapies; OTH, other therapies; DBT, dialectic-behavioral therapy. Significant results are presented in bold letters and were all Bonferroni corrected:

∗∗

p

\< 0.003.

a

Adjusted for significant differences demographic data by using propensity scores.

### Patients' Gender and Therapists' Treatment Recommendations

With respect to treatment recommendations, there was no significant association between the patients' gender and treatment recommendations (**Table [2](#T2){ref-type="table"}**).

Confidence with Given Diagnoses and Estimations of Patients' Characteristics
----------------------------------------------------------------------------

Multiple linear regression analyses were conducted, using both conditions as independent variables and the appraisal of patients' motivation for treatment, severity of given diagnoses, confidence in diagnoses, and psychotherapists' estimation regarding the expected number of treatment sessions until the patient experiences significant improvement as dependent variables. Additionally, corresponding PS were included in the regression models to control for significant differences in demographic variables.

### Checklists and Therapists' Confidence and Estimations of Patients' Characteristics

As can be seen in **Table [3](#T3){ref-type="table"}**, there was a significant association between the usage of checklists and the therapist's confidence in the diagnosis in all case vignettes (MDD: β = -0.161; *p* \< 0.001; GAD: β = -0.206; *p* \< 0.001; BPD: β = -0.205; *p* \< 0.001).

###### 

Results of the multiple linear regression models associating usage of checklists and patients' gender with confidence of diagnoses, motivation for treatment, severity of diagnoses and number of expected treatment sessions.

                                                                                Model fit index   Effect size                             
  ----------------------------------- ----------- ------------ ---------------- ----------------- ------------- --------------- --------- -------
  Confidence of diagnosis (0--100)    Procedure   **-0.161**   **0.001^∗^**     0.036             0.028         4.44 (4, 470)   0.002     0.037
                                      Gender      -0.006       0.905                                                                      
  Motivation for treatment (0--100)   Procedure   0.101        0.035            0.040             0.032         4.96 (4, 470)   0.001     0.042
                                      Gender      **-0.142**   **0.003^∗^**                                                               
  Severity of diagnosis (1--8)        Procedure   -0.113       0.017            0.056             0.048         7.00 (4, 470)   \<0.001   0.059
                                      Gender      0.046        0.333                                                                      
  Number of sessions                  Procedure   -0.068       0.154            0.034             0.026         4.10 (4, 470)   0.003     0.035
                                      Gender      0.072        0.131                                                                      
  **GAD vignette**                                                                                                                        
  Confidence of diagnosis (0--100)    Procedure   **-0.206**   **\<0.001^∗^**   0.041             0.033         5.06 (4, 470)   0.001     0.043
                                      Gender      0.021        0.651                                                                      
  Motivation for treatment (0--100)   Procedure   0.029        0.553            0.008             -0.001        0.91 (4, 470)   0.456     0.008
                                      Gender      -0.051       0.286                                                                      
  Severity of diagnosis (1--8)        Procedure   -0.055       0.240            0.074             0.067         9.46 (4, 470)   \<0.001   0.080
                                      Gender      0.030        0.525                                                                      
  Number of sessions                  Procedure   0.012        0.802            0.019             0.011         2.32 (4, 470)   0.056     0.019
                                      Gender      0.027        0.569                                                                      
  **BPD vignette**                                                                                                                        
  Confidence of diagnosis (0--100)    Procedure   **-0.205**   **\<0.001^∗^**   0.049             0.041         6.08 (4, 470)   \<0.001   0.052
                                      Gender      -0.073       0.124                                                                      
  Motivation for treatment (0--100)   Procedure   -0.038       0.422            0.029             0.021         3.52 (4, 470)   0.008     0.030
                                      Gender      **-0.159**   **0.001^∗^**                                                               
  Severity of diagnosis (1--8)        Procedure   -0.030       0.537            0.020             0.012         2.41 (4, 470)   0.048     0.020
                                      Gender      0.085        0.076                                                                      
  Number of sessions                  Procedure   -0.056       0.245            0.031             0.023         3.80 (4, 470)   0.005     0.032
                                      Gender      0.107        0.025                                                                      

MDD, Major Depressive Disorder; GAD, Generalized Anxiety Disorder; BPD, Borderline Personality Disorder. Significant results are presented in bold letters and were all Bonferroni corrected:

∗

p

\< 0.004.

a

Adjusted for significant differences in demographic data by using propensity scores.

With regard to the estimation of disorders' severity ratings and patients' motivation for treatment as well as the estimation of expected treatment sessions, no significant associations were found.

### Patients' Gender and Therapists' Confidence and Estimations of Patients' Characteristics

As **Table [3](#T3){ref-type="table"}** illustrates, there was a significant association between men with MDD and men with BPD and an appraisal of lower motivation for treatment (MDD: β = -0.142, *p* = 0.003; BPD: β = -0.159, *p* = 0.001), but not in case of men with GAD (β = -0.051, *p* = 0.286). With respect to the confidence with diagnostic decisions, the estimation of the severity of the diagnoses and the number of expected treatment sessions, there were no significant associations observed with patients' gender in any of the three cases.

Discussion
==========

The present study examined the diagnostic accuracy of psychotherapists with the use of checklists in the diagnostic process and investigated diagnostic accuracy as related to patient gender. We hypothesized that the usage of checklists would result in significantly higher diagnostic accuracy. After controlling for group differences in several therapist demographic variables and therapist training/experience, this hypothesis was mostly supported by the data with one exception: for the MDD case vignette, when using diagnostic checklists therapists made significantly more false-negative diagnoses compared to when using OCJ.

With regard to the association between the use of checklists and misdiagnoses, psychotherapists who used OCJ were more likely to diagnose an additional comorbid disorder in all of the three disorder cases. In the literature on misdiagnoses, there is evidence that therapists base diagnoses more on comparison to prototypes than on the meeting of diagnostic criteria ([@B13]; [@B30]; [@B72]; [@B22]). This could explain the difference between the diagnostic decisions of therapists who used checklists and those that did not.

Furthermore, it seems that therapists rely on various heuristics while making a diagnosis, based on their professional experience and, as prior studies also showed, their appraisal of symptoms and diagnoses is not often evident ([@B52]; [@B13]; [@B22]). In their theory of heuristics and biases, [@B67] point out that even experts are prone to errors of judgment. Concerning the prevalence and the overdiagnosing of Mood Disorders in this study, it seems that psychotherapists seem to be prone to a representativeness bias ([@B67]; [@B14]) with respect to their knowledge of the prevalence and regarding the symptoms of mood and hyperarousal reported in the vignettes. It also seems that the last mentioned aspect triggers a focus on particular symptom complexes that provoke a neglect effect with respect to other relevant symptoms. Furthermore, it seems that the representativeness bias draws diagnosticians' attention to particular symptom complexes, while other relevant symptoms are neglected. Regarding representativeness bias, it could be surmised that the less frequent the diagnosis, and thus, the less familiar therapists are with the diagnosis, the more they will benefit from using checklists to attain correct and to avoid false diagnoses.

Contrary to our expectations, psychotherapists were more likely to refrain from making a diagnosis in the MDD case vignette when they used checklists. The results of a study by [@B33] showed that the usage of computer-administered interviews and checklists was associated with more false-positive diagnoses. Thus, Garb recommends a combination of such a diagnostic instrument with clinical judgment.

More information was collected using the computer-administered interviews and checklists than traditional clinical interviews. Admittedly, in the study of [@B33], more symptoms were revealed and thus, it is not surprising that more diagnoses were made. Contrary, in the present study checklists were used to help clinicians making diagnoses from vignettes and thus, this study is involved more with data integration than data collection. Furthermore, although psychotherapists were given checklist information, they were not given the diagnostic criteria for MDD. As [@B30] illustrated, if clinicians make diagnoses by comparing clients to prototypes, they may not know the diagnostic criteria for MDD and may have continued to compare the MDD case vignette to their prototype for MDD. Then, if the checklist contained information psychotherapists do not usually collect, that information may not be part of their prototype, and thus the vignette may seem more dissimilar to their prototype resulting in fewer diagnoses of MDD. Thus, one could assume that giving clinicians checklist information does not mean the representativeness heuristic is no longer descriptive. However, it is possible that they were unable to clarify uncertainties with respect to single symptoms. In the case of doubt, they might have become more conservative in their judgment and decided to refrain from making a diagnosis. To deal with this problem, it could be helpful to provide additional lists with exemplary descriptions. However, [@B48] pointed out, while referring to the study of [@B76], that checklists do not protect against confirmation bias in the diagnostic process. Therefore, the reliability and validity of diagnoses based on the usage of checklists depends on the clinician's training as well as on the homogeneity of the patients.

Concerning the recommendation of DBT in the BPD case, therapists who used checklists recommended DBT two and a half times as often as therapists who made a diagnosis based on OCJ. It is possible that checklists help therapists to maintain an overview of the full extent of the disorder, whereas therapists relying on OCJ may neglect problem areas or misjudge symptoms. Thus, therapists using checklists tend to consider a broad range of problems, especially cognitive and behavioral deficits, while simultaneously considering BPD specific dysfunctional behaviors like self-injury. Therefore, therapists using checklists were prepared to recommend an adequate therapeutic intervention ([@B3]).

Regarding the hypothesis that the use of checklists is significantly associated with higher confidence with diagnostic decisions, the results of the study confirm our hypothesis: Therapists who used checklists reported significantly higher confidence with their diagnostic decisions in all three case vignettes compared to psychotherapists who did not use checklists. The results indicate that even a low-threshold diagnostic instrument such as a checklist is associated with increased diagnostician certainty when compared to OCJ, which is in line with prior results ([@B69]). Considering the fact that psychotherapists made significantly more false-positive diagnoses, it is questionable whether higher confidence with diagnostic decisions related to the use of checklists is desirable.

We investigated the association of patients' gender with the accuracy of diagnostic decisions. Based on the results of our meta-analysis, we expected that there would no significant association between patients' gender and diagnostic decisions in all three case vignettes. In line with our expectations, we generally found no significant association between patients' gender and diagnostic decisions of psychotherapists or treatment recommendations. However, an association was found between therapists' estimations of motivation for treatment in male patients with MDD and BPD. Admittedly, the choice of disorders that were described in the case vignettes could explain this result. Alternatively, in the 1970s and 1980s, diagnosticians may also have become more aware of gender-related biases and thus tried to counteract them.

However, [@B74] postulated that biases due to patients' gender can occur on two levels: on application of the diagnostic criteria and on the diagnostic criteria themselves. Accordingly, clinicians are more likely to make gender-linked diagnoses if patients' symptomatic behaviors correspond to gender stereotypes ([@B63]; [@B22]; [@B28]). Likewise, experts tend to pathologize when there is a great gap between patients' symptoms and traditional gender characteristics ([@B63]; [@B51]). A number of stereotypes are reported, e.g., in relation to differences in symptom expression between men and women ([@B70]). The case vignettes used in our study did not revert to different these aspects and thus, generalization of these results may be more limited. Future studies should therefore consider these serotype-related misdiagnoses in their case descriptions.

Finally, it should be mentioned that diagnostic criteria vary between ICD and DSM and that there is no gold standard for making "correct" diagnoses. Thus, simply showing that the usage of checklists can improve diagnosis by using the very criteria that have been used to make the classification of the disorder, is in itself not sufficient to improve the diagnostic process or improve decisions on adequate therapy. As recommended by [@B33] a combination of such diagnostic instruments with clinical judgment of a therapists is therefore highly recommended. Accordingly, diagnostic instruments -- like diagnostic checklists or interviews -- should be seen as helpful diagnostic tools, but they should be clinician administered.

Limitations
-----------

A limitation of this study may be the use of case vignettes. Thus, therapists were not able to request additional information during the diagnostic process and might have been limited in their decisions. Future studies should analyze the diagnostic process in detail and inquire as to which information therapists would additionally need for their diagnostic decisions. Studies may also examine why therapists decided not to make a diagnosis (e.g., which criterion was not fulfilled). This could clarify why therapists using checklists more often refrained from making a diagnosis, although a mental disorder was evident. Furthermore, the checklists used were created specifically for this study. Thus, the results regarding the effects of checklists may be limited to these specific checklists. Finally, future studies should include a greater selection of possible diagnoses and investigate comorbid diagnoses to illustrate more ecologically valid results.

Conclusion
==========

In sum, the present study supports research indicating that diagnostic checklists can improve the accuracy of mental disorder diagnoses, and could be a useful tool to avoid false-positive diagnostic decisions. Nevertheless, the results of our study revealed that the use of checklists could also lead to more false-negative diagnoses when compared with OCJ. Furthermore, the use of checklists provides a higher level of confidence in diagnostic decisions compared with OCJ and is also associated with more correct treatment recommendations.

With regard to the investigation of an association between patients' gender and misdiagnoses, the results of this study revealed no gender bias and no association in relation to most diagnostic decisions.
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